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ETHYLENE TRIMERIZATION CATALYST AND ETHYLENE TRIMERIZATION USING 
THE SAME 

PROBLEM TO BE SOLVED: To obtain the subject catalyst capable of efficiently producing 
in high selectivity 1-hexene useful as a raw material comonomer for linear low- density 
polyethylenes, from ethylene by including a specific chromium complex, an alkylmetallic 
compound and a specific amine compound. 

SOLUTION: This catalyst is obtained by including the following at least three components: 
(A) a chromium complex coordinated with a neutral multidentate ligand, (B) an 
alkylmetallic compound and (C) an aromatic t-amine compound (except imine) and/or 
nitrogen-contg. heterocyclic compound, wherein it is preferable that the component A is a 
complex represented by the formula: ACrBn (A is a neutral multidentate ligand; (n) is 1-3; 
B is H. a 1-1 0C alky I, a carboxylate, or the like), a chromium complex with the multidentate 
ligand having tripod-type structure and coordinated facially, esp. tris(3,5- 
dimethylpyrazoly)methane. 
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[0035] h&ss ( 6 ) X'TfiZtizyv -yifmmmi 

<5»J;L«:\ b'X (y^f/^7^If/H X^/W 
t'X (y'7£-WA7^Xf;l/) 7i 
x;P*X 7 -f X??<0# 'J y^mwSFf-W.. > ; X-My y h 
UTS y, t'X ( iX* f7hT 5 ,/xfvh ) X f-;PT 5 
y. fX (yXf^7$7Xf/l,)If/l/7Sy, fx 
(7x-;l7Syxf/K TSX. a. a' . a" -h 
'J f 'J $y">, 2 . 6 - fX ( 2 - 7 x 2 - TlfX 

•fx/U ) f 'J y y . f X [ 3 - ( 2 - h° 'J >>7hXf-/M 
5 X ) - 2 - 7"X X y^h^A] SttftSKgUHEffi? 
SI, yxfi/y/'j3-^f;px-f/K fx (xh 
Jrylf;H X— f/K fx (Xb^fylf/H X— f 
;U „ fX ( 7" h i--X^-/h ) X— r/k ( t - 7' h ^ X 
x^/P ) ( X h^f yxf^ ) x— r^^*K3B^ffiffi 



[0036] ifc. ±15— flSjt ( 1 ) OBICSWC . $ 
#ft 1 - 1 0 <rMitA<.m&k LT »±»fcRSg 2 ilS t> tf> 
?l«r^#, CTxtf . X^/l-X. x^£. 7'nt'il 

x-VS#1fiWf t>i\Z> . mMWi 1 - 1 ocofinstf* > 
U -hXi: LT i±!Rf (2RB^ * il h h iOTIi^r v v&« . ffl .1 

or. r-t^-h*. t- 7x-^-h«i7t:{i2-x^-/i.-A. 

^ 7 X- h *l^*^(f h il ^ „ M*SU-1 OcyJ^r 

i«r. r-fe^r-th+-h^^w^xi.. 

fcf, 7-y«lf, JBRK^-ifelia '>*■(•?■ 

Xltitvp 1 * MU$\ y^tWiHi. yXf/P7S 
h*. V7"of h"», iy*X^TSF«. 

yfy^7 5 h'S. is h'-r>'^T $ hS. fx ( h A 
^)Vi/V)V) 75KI. y7x-/VT5Fi, N-X^- 
,/17-'J hi/diTx'J H«»«*tf fe*t4. 4 5 h'S 

V"7 x X X4 $ Plf&Wfbtll . T/h=^r > HSfc L, 
T(it#t-|JBS$iX-i>t£7)-<:-{^V>*\ P9jttl. Xh^y 
H36 % ib^yFI. rn^yHS. 7h^yhSi 
3t«7 x X^i^ Fffi^^tf fe^Lft. ^TA-a^^F 

mt vxizmzmM£ti&b<?)X'ii%^tf, Mia. f- 

^Xh^fiyh*. ^xhdfvhm. f^/o^yF 

^ 7 1 h v' h'S * fcli-M- 7 x X ^ iy h'SH 
tf ^.iti. 7U-ylfi^h LT(i#t|JB^$ixSi>iO 
T'Ji^v^v Mxtf . ^y-tfy, Nixy. ^fyyy, 
h Wf/Ky-fe'y, ^t.)(f;Kyt"y^itli+7 
fVymifimfhixh* T)Vrym&t 

7£§fL|)i)OT1i^f'*^ ^JXK\ X^-lyX. 7°nt°V 

x. T'fy. ^-fex^^tir-fex^W^i-il., 7 

0!itf. T-fef-h-X. 7x^7tfl-y^;liy7i 
x/ir-fe ^ P x^^*(f ^ ii I) . r$ yffi&Tt LTJi 
«tH5E3il^t>tfDT'ii^w>* s . h'Jxf-^T 
5 yifctt h 'J 7-fxhT 5 y#Wf,ii^ . 4 = xie 

^xv'7xxx-f 5 y^^ii^f^xf/ixhy^f ;y 
fWf^iiS. xMJ/HEGH^ L-C(iWtHjE$ii 
S^cot'ti^:^^. f!lx(±\ T-t b-bV)l-£tzU<y 
y- h 'J 4«4SWfi!>W . 4 7 x h 'J /UEffi? fc LT 

4 y_ h «j ;H:tli7s-yM y - h 'J iVmtf&W hti 
i. *X7 ^ xiefu^i: LT{i#(cH^$ii-g.t,orii 
t ^ , Milt, h 'J 7 x x/i X 7 4 x „ h 'J h >J ^ 
7f.X7 ^y. h 'J ^X n^dr>7L-*X7 ^ x^fdih 'J 
7>^*X7 X#//^(fA>i-L^.«. tX7 y XJf^-Xh 
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ii . I 1 ' ' * -i • ' - : FifcJiF y 7xX/F 

* * 7 i : "! • - I \-ri» .\ix£ 0 W7r^f Fffite 
fh L T^n-rni-i - l*vc'ii&^#\ Hitf. F 

■J7tX'1 I f! I 'ih 'J;l*7s7rO, F 

X— r H J ; • I / b I- U 7 ;7 > '*#*$Bf &tlh » X 

- a \ \ * \ t/,*vhvji& 0 x;F7 >f HIS 
{±L-fc L-;i;nv:ni t >ii£. c-r^iKtv^ <jaj;ti±\ 

[ 0 0 3 7] I *! hra • 1 ) -:-sn5fL&4itt^JSK 

^/l ) X I •) ^V/fRIII), 1 . 

1 , < »■ A > •< -hi ) x;y;nAMJ* 

/Ltfx/l ( o > . 1 . 1 . 1 - F 'J X (X F3->.X^ 
;F) x*> ?n.\ I ^nvfMHI), 1, 1 , 
1 - F y x ( x i a ; <+n ) x.? v- F y 7. y 
7oe/ir =p) ^oa'I id 'l, l, l-h'j 

X (X F=*^ x-Mi : x*> -F'JX (y'^fATS 
F ) x nA < I l I > . l . 1 , 1-F'JX (.XF^v- 
*+)V) m-Miv L ^ ( F'JX^F^y/F) T 
$ F] ;pi, ( 1 I n . 1 . 1 . 1- F'JX F* 
^.X^;L ) x?> ?i7/. F ')x)>^yF (III). 
1,1, l-h'i -a t / i-^^ xf /i,) x^y^n^h 

y l r il I I ) , 1 . 1. 1-FUX (X 

F^r>,x^-/i ) x ?,oi,Mj;D7^f K (I I 

I) , 1, l. 1 - F "J x <7'F*^\X^/F) x?y? 
aAh>J?o;HI : i I 1 I ) „ 1, 1 , 1 - F »J x 

(7i;^> X*/l > x ?> 7nAhUXu^-f F ( I 

II) . F'J7'M ■* ?\-\>,Y x )ii)V^-)V 
(OK F'JX<5 2 7'J/l')^^y:7o 

-A F >J #/l tfx/l Mi K F U X ( 5 - 7>/F- 2-7 
y./F) y<^> ?n;,M)*;L^a (OK F'J7»J;P 
75y^DAh^'l;hxil (OK F»J7'J7P^X7 

-f f 'J /> a < o K F y 7 y wx7 * 

>'.i-^ri- F XnA I •) ;Kx;p (OK 1 • 1 ■ 1 - 
F y x ( .x ^-/L 1 < -J* 'I ) x^>'?niA F 'J #x 
/F ( 0 ) . F y X ( -FX;i;L ) A 9 V9 uM, F V tllV ft 
-)V ( 0 ) . 1 . 1 . I - F y X ( f-;Pr 5 
;U) X^^QAI' (0) , F'JX ( fcT5 

y y ) ^ 9 > ? a/, f y ?j n ( o > % f y x 

( 3 , 5-^.x^/L - l -t7V''J/l ) X^y^nAF 
y %)l df- /t ( (J ) . h i J X { 3 , 5 - ^/l — 1 - 



( 7 ) 1^BB 20 0 1 - 2724 ( P 2 0 0 1 - 2 7 2 4 JL 
\z°7V*0)U) X9>9riAh F ( I I I ) . 

F y x ( 3 , 5 ~va i - y y /i- ) x ^ > - 

Fyx (> v x^;ir^ F" ) ^ O-A (III), F'JX 
( 3 , 5 - +)l<- 1 - b 0 7V' y /U ) X ^ > - F y X 

(sAfyrntr/prs f) ^c?^ ( i i i ) . i-yx 

( 3, 5->^^/t- 1 -t^/'J/l ) x^>- Fyx 
[fx ( F 'J^f^y'J^) T5 F] ( I I 

i). Fyx (3. 5-y^f*-i-e?/y;M>« 

^>-Fyx (^/7xyW 5 F) ?ni, ( I I 
I). Fyx(3. S-y^f^-l-^*/^) A 
^y^DAhyxh^yF ( I I I ) . F l JX ( 3, 5 

- 'J a - 1 - 1 6 ^ y y /io ^^y?ni,h y f-^-y* 
h#S/F ( I I I ) . F'JX <3, 5->^^;U-l- 
tr^yy^) >^-wny?nA (o) . Fyx 
(3, 5->v^;u- i -tr^yy/u) x^>xn^ 
(xfi^y)i/W^/K0)\ Fyx (3. 

Xf;i/"l-t , 7/ , J^) XfyfuJ* (7xX7PT-t: 
^^/U^x/W (0) . F'JX (3, 5-^ r Xf- 
^-l-b^V'J/l ) X^> ^DA (y^f./l,7X'J 
>') S/W-/K0) . F'JX (3, 5->'.X^/F- 

l -tr^yyn^) **y?uj* «yV7x7Ws 
y) >?*;P#— ;K0) > F'JX (3, S-^-Xf^- 
l-WJA') >?/7DA ( T-fe hxh'J;|/) ^ 
/W.-Kx/U ( 0 ) % F 'J X ( 3 . 5 -i?*+iV- 1 - t c ^7 

yy^) ^?>'?da (t-7Wvxhu/i/) 

;P#x/P ( 0 ) . F y X ( 3 . 5 -y^^A— 1 -b°^ 
yy;i/) ^^^^oju ( FU7 x 7^ y) 
#x;K0). F'JX (3, s-^f-^-i-t^y 
y;U) ^^>XnA ( h>jyf^7^y^yH) 
;K0) . F>JX (3, 5->^^;U~l- 
t^yyyp) >^y?oA ( Fy 7xxWX7r>f 
F ) ^/F**x/F (0). F y X ( 3 , 5 - >*+)V- 
1 -t?7/'J/H >^>Xn?A ( r h 7 1 Kn77>') 
^^rffx/P ( 0 ) . F y X ( 3 , 5 -is* 1 - 

*x;M0), Fyx (3, 5-^-Xf-/!/- 1-b^y 
y;P) .x^yxoA (^^x.^^^F ) 
x/mo). Fyx (3, 5->-^^/i-i -b^yy 

^^y?oA ( >-yf-;UXx/l ^ -f F) >-^/l^x/w 

(0). Fyx (3, 5-yMyrnt>-i-t o 7V 

»J;l/)X?y^oAh'JM^xyK0) , 1, 1. 1 

-Fyx. (3, 5-y^^-/i— i -b^yy/F) x^>- 

?nAMi*M-;K0) , 1. 1, 1-Fyx 
(3, 5-S/X^l— l-b°^yy;F) 7n;ty?nA 
F y^/U^x/F (0 ) . 1, 1, 1-Fyx(3, 5- 
f*;F- 1 - b 7 y y ;F ) 7"^ >X a A F 'J *7F^'x 
;F (0) . F'JX (2-try^yP) X^>XnAF'J* 
/F,+:x;F ( 0 ) . F y X ( 6 -*+iV- 2 - by >7F) 
X^y^n^h y ^7Frffx.;F ( 0 ) . F 0 X ( 2 - b y 
i/VF ) T 5 >7DA F 'J ^;F#'x/F ( 0 ) , f y X ( 2 
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- tr 'j s>vw ) *x 7 * > ?nAh urn >u ( o ) . 

]- U X ( 2 - f 'J i?iV ) X 7 1- yyf^r > F ?ni,h »J 

iDvx-)v ( o ) . h 'J x < i -4 5 7V »j a- > y 9 > 

7 DA h y # A -A ( 0 ) . 1 , 1 . 1 - h U X ( y" 
7i-;l*X7 -f ./ y f-A ) x? > -9 oA h y #A-#x 

/MO). 1. 1. l-b'JX(y7i-/lta7'(y 
y -f-A ).x.9>9 nA Ml 7 07^ F (III). 1, 

1 , 1 - Ml X ( S^y *lVi£X? 4 9* +)V ) X? V? 

F \) i3iVif.—)\s ( 0 ) . 1 , 1 , 1 - h 'J X ( Vx. 
f;P*X7 -f yy^-A) x?y?oAf y#A#xA 

( 0 ) . 1 . 1 . 1 - h 'JX < yXf;^X7^ 
A-) i^y;oAh'j;D7^ K (I I I) . 1 . 1 , 

l — Ml x ( ^'xf;^X7 -< y y ?-A ) x? y- h y 
X (SM vrotA-TS M 7nA (III) ^<DHP 
Mflit i^-t h W6U5L=fifiB8l Lfz 9 o J*&£fotfm? 

c-Axh . 

[0038] it. 1, 3. 3, 
5-h 'J Tf y ^ O^fy ^nA h U */l^^x )V 
(0). 1. 3. 5-h'J- i-Tof A- 1 , 3, 5 

- h D TITS'? o / v*Mfy7oA h ij*;^:x;p 
(0) . 1. 3. 5-h'J-i-7af;P-l, 3, 5 
-MJTfy^n^t^nAMI^n?^ F ( I I 
I). 1, 3, 5 - Ml - i -7nt>- 1 , 3 , 5 - 
h'JT-fy^n^Jfty^nAy^oy'f K ( I I ) , 
y?nn7iXMDi,-l, 3, 5-hyy^A~ 
1, 3. 5- h 'J T^Ty 70^-^7 oA < I I 

I ) , y"?nn7xx;^nA-l, 3, 5-h'J-i 
-7'ofc°A— 1, 3, S-h'JTfy^n^ty^o 
A(III). 1, 3, 5-hU-t - 7+)l>- 1 , 

3 , 5 - Ml 7*-«TS'?0'v*->Ty7DA h U^Atf— A- 
(0) , 1. 3. 5-h'J- t-7>/l/- 1 . 3. 5- 
b'jTfy^oMt^^nAMJ^n^-f 1' ( I I 

I ) . 1 , 3 . 5 - Mi - 1 -T^A- 1 , 3 . 5-h 
'JTfj^i'D^t^- MIX (SM V7afc>7i 
F ) 9 VIA (III). 1 . 3, 5-hyy?o-\3-y 
A-l. 3, 5-h'J7fy;o^ty7nAhM 
A#XA(0>. 2, 4, 6-hyy^A— 1, 3, 5 

- F D TITS'? X2^+TV9 OA F U * AAl'x A 

(0) . 1. 4. 7-Fyy^-A— 1. 4, 7 -MIT 
f y^oyty^nAhU^D^'f H ( I I I ) , l, 

4, 7-hy-t-Tf-A- 1, 4, 7 -MJ TITS'? 
D7fy7nAh'J^fx;K0) , 1, 3, 5-h 
iJfTy^n^fy^nAf'JM*-^' (0) . 

A ( 0 ) . 1 , 3 5 - h y S-7 a^-fy ? o 
A h L) ^AtfxyU ( 0 ) . 1 , 4 . 7 - h U **y-i/9 
aytyj'OAh'J t?a *xa ( 0 ) #<7)SMKSfli 31 Sr 

wi-i> 2>mBfiL : ?ti s BLtiL Lfz 9 nAmmm&'^tL & . 
[ o o 3 9 ] $ ^tc. fx ( y>f)^.77 yxf 

A ) ^f^*X7 >7oA F y?o94 K ( 1 I 



I ) . t'X (y"7xXMX7-(7X^H 7iO* 
.7.7 4 V9 DA F ») #A AiX 'I ( 0 ) . t*X ( y?i- 
A * X 7^7 X* A- ) 7i-/l*7,7< > >^ DA h 'J 7 
07-f h' ( I I I ) . S?xf-W'^hyTS>?nAhy 
#A#XA (0) . fx (yyf/l'75 7Xf;l,) 
AT 5>7dA h IJ 9 D7^f F ( I I I ) . a, a' , 
a" — h U t° y > ; y 9 OA h 'J ? o 5 -< F ( I I I ) . 
2 . 6 - fx ( 2 - 7 x— A- 2 -TiTx-fx/U) t° U 
Vv9 dA h y ?D7^f F ( I I I ) . fx [ 3 - ( 2 

- tr y i/AX^A-f 57) -2-799 V* * S-A ]' 7 

DAh y ^D^ f ( ii i ) . fx (y h-^s-xf- 

A) X— f-A?oAF lJ7D7^f F ( I I I ) . fx 
(Xh^fy-Xf-A) x-fj^DAf^D^-f F ( I 
I I ) ••/S^ : M1f5t^*-ri»^ffiKfiWffif4L 

fc9uA&#tfWft>ti& . 

[00403 cix^io a ■£> i -^^f-t yilfKtt^jffiivS 
4f>. B t LTii^A #x;nae^, 1 - 1 0 CO 

AiO*;|yd-:x;H§«s. HPM^it ^JHMfcP* 1 
ffifii tt 7 dAW no y-'y§l{*:S.T/^PSlSit**-ri> 
-^Hffifi^ //iefiLfc 7oAct)T 5 FS***ffl^^ 
I, 5bCtfiL<!l h'JX(3. 

- f 7 v y a ) y ? y 7 oa h y tivn—iv ( o ) . f 

UX ( 3 , 5-y^fA- 1 -f *9>9n 
Ah'J707-f F ( I I I ) . FUX (3, 5-yyf- 
il— 1 - f 77" 'J )\s ) y ? h 'J X ( S-M V TO t A 
T 5 F ) 7 OA (III). 1 , 1 . 1 - h yx (y h 
ify^f^) X7 y 7 OA h <J ( o ) 

[004 1 ] *%HHt*iV>-C, ±ie«^<7J^llEfi- : P 
tfffiftUt 7 0Ait#:0^-fS.i£ii^(CPg5t§ it* i)^' 
te&l->A*. fiJxtf. *&(r>^mEiil : irb9vAit-£yi}t 
ti*t>&mcr)$kW&f8Lm [m*.tf. J- Amer. Che 
m. Soc.92, 5118 (1970) M>"An g 
ew. Chem. Int. Ed. Engl. , 33, 1 
8 7 7 ( 1 9 9 4 ) «] lei 0^tC^-r&«Ifc^T 
§ £ . £ Ol§-£ . ffifflt'H7n A-fk-^J Ji^lw 
K5E§tL?»i.£0-C'«^V^. 7 oA^ -f^A 

#x;V ( 0 ) . ^>9^})^-)V ( F 'J7x-W77 
<y) 7aA (0) . fb7*/^-ll't^ (x^-u 
y) 7 oA (0) . h'J*Wx/M^>-t*y) ?oA 
( 0 ) . h Vf))Vi£—)V ( hA-xy) 7oA ( 0 ) . h 
\)f))\,it—)V ( h WflKyt'V) 7 OA ( 0 ) . h 

u/7/^t:x;w (^tyf^Kyt'y) ?oa(0) . 

F 'J {-t?9Vy) 9 DA ( 0 ) . F >J 

( y^D\7^ h yxy) 7oA (0) . h'J* 
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)IX-)1}-*)X (T-kh-hVfr) ?OA(0)> F'J 
f] ivtf—iv F >.) 7. ( h [J y x —iv-fc.7.7 t i F ) 7 
( 0 ) . (ifky) if.-)V ( Ml ^ fyKy-t' 

>) (0) . >7o^\df>-;My-h'JA'V^;l.' 

;w ( h »j **f-)V^y*iy )7oA(0) . F U 
4 y~Jti>Vtf—iV ( MJ^f-^O'-tfy) ;o 
a (0) . FLl^i-*-^ (>?d^> ? 
DA ( I ) ?W t F U F h \) tl> ( i^o 

'S.V^j/XX/P) ?OA ( I I ) f(7);DA*^,f^ 

ffc^ya. ai-ft^oA (iii). Jaft^oA ( i 
i ) . m^d^ din. mutui, ( 1 1 ) . a 

*7IL;;7dA (III). 3^fl:?o2, (II). ?>yft 
(III). 7 yfL^oA (II). F ir* (t- 
h7t FH77/-) ^nA^n?^ F ( I I I ) . F'J 
7.(1, 7oA7D7^ F ( I I 

I ) . h<)7. (y'lf^x-f/l') ?DA?D5^H 
( 1 I I ) . F'JX (trilby) 7nA7T37-< F ( I 
II). hl>* <r-fe F-MU-) ?Di,7D7-f F 
(III) ^O^nA.^oyyflM. F'JX (fh5 
tl-n75y) ^DAF'JX (yMyrnt^TSK) 
(III). h'JX (fh7bK077y) ?oAF'J 
X ( */x^T 5 F ) (III) 3?<7)? DAT 5 F31. 
?ni, (IV) t -7'F^f>- F^<7J^DAT;Ur?^> F 
I, ?DA(III) 7-tf^7-feht-hfi7)7DA 
yrKt-hS, ;oA(I II) 2-X^/l^df-ify 
x-F. (III) T-t-r-F. ;ni> ( I I 

i ) i-7T*-hm&7v^fi>i#ym&m-t} s mfihtL 

[0042] *fe<r>%mt£L=?t 7 n<ML£ft£RiD$ 

v^tLh. mtn. ^>?>\ ^-y-y. ^7fy. * 

77>. ffjy. y7n^*fy, 

<r>ffiffim&Hk*mm. ^y*fy. Yiv^y. *yyy. 
9 Ay . b\)*^;i>^y^ym<^mmMil*mM. l J 
x-f-;l.-x— -fju. -r F 7 1 F D7 y y^<7)3L— fil-W.. 
i&MX^-Vy. ;dd^A. ®mmmmcrx>\u'fy 

[004 3] & tz . «*»J&RlEi0aKti .-80 -C*» 

#?4L<ii 20—200 *CT J> & . REflBfc*38>jSfcLh 
waKt? *HBi£K££ ff 3 H^tti . SdETT^t 3 z t 
oT'l & . RJElSrlBBififtcffllESil-f . ilS? 1 7>-4 8 
WHSI . ffiL<li5 #~ 2 4 BflSIT* I. . =5r4o . Rfi>i# 
tfrt"CT ^li , t *7> *jB**T 'fs% dZt #S 

4 u > . * . m?4Rimmz-\-5nzm& Lxa<zt 



[0044] 4M£^HBHfi^#ffifiiL*:? QAig* 

sew^fftt, ±mm*m 

V ^ft»S:fiv •« . -*Ti£*§ Ltxfl/ > WHS; -fLJSWi 

[0045] jfc&BjK-ist >T{a. "ftt^^ffiSa^jWE 
{i L7t ^ □ Alif*:^ f; *> . Z^mMMZT-tf facia 

ieffi^f ac i a 1 lzni&Ltz7v2>%fc*m^ZZ 
t IZ X 0 . ^ 'J x^- b ^<7)liJ^«] ^ 2. *£0^*« 
ZZX\ ^mS.^-ifif ac i a 1 (cEti 

ftfzemi.)\m#m£kmz&^x . &w&!SL=Hfi. 30 

[0046] **Bfl(2fc^Tfieffl$n§ ( b ) T/P*;W 

TIB-^i ( 2 ) 
R p MX q (2) 

^^»7A. ms. 7nxjyttzitTJis.-y^mL. r 

iaJ^±«r^L. Xti^Ja^. Trts?** F*. T'J 

±*a-r. ) x^ixhit^mmmtc^bixmf 
[0047] ±ie-JKiC (2) c*5i>r. #«Risa~i 
w. Mz.it. t+ivm. x^-zu-s. 7oe/n. 

> ^ D^ i/7HI 4 Jtfi* ^ ^-/l^^^ff t>tl 

h, TtVa^isYmt LXl±imzmMZti&i><7)X'li%: 
mz.i£. ^F^r> FS. Ih^Hl. 7'FJfv- 
FS47ci± 7x7Jfy KMAflPff ^>ix4 . T >J 
t L XI,mt,zm%.*tL& LcOT'(S^r^>7i\ piUfi". 7x 

SfifciOTttfrtvtf. WiHf. 7-/1, isS. ft«4 

[0048] ^>i>. ±f£— flg^: ( 2 ) tCfcV>T, M* : A 
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